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Title: POSITION MEASURING SYSTEM AND POSITION MEASURING 
METHOD 

PROBLEM TO BE SOLVED: To provide a position measuring 
system capable of accurately measuring the present position 
of a moving terminal by utilizing a moving radio wave 
system including a repeater base station. 

SOLUTION: In the position measuring system for calculating 
the present position on the basis of the receiving timing 
of the pilot signals from a plurality of base stations 
received at the moving terminal and the position data of 
the respective base stations and the transmission timing 
data of the pilot signals, the pilot signal from the base 
station becoming the master station of the repeater base 
station and the pilot signal transmitted from the repeater 
base station are discriminated and the position of the 
moving terminal is calculated by utilizing the receiving 
timing of the pilot signal from the repeater base station, 
the position data of the repeater base station and the 
transmission timing data of the pilot signal. 
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[11*311 ] ^mimm^§:mt^m^(Dmiikm^ib0fi 

[11*312] mti^mSMAK B5lBS±lfe^a>d*.»l -3 

[11*113] ltII5liSiJ¥gS7b<. U f-^Sife^ro^gt 
<!: ^itlltif -511*31 1 Sfcl4if*:i2 t|Bife(»14gji) 

[11*114] ^+T,-ftLii^(D^-i'5i/^frv<-r p-y hfi 

±i51tl!S«)Slfe^lc;^-y h7— ^7^^^L.TSiii$4^fc■y■ 
-M•i:, 

lt§±I3U e-^»*^A\bro/<-1'P'y Hii^rosM^ 

roeSSSaJf C i: $!t#«<t f -SfeMllSe/XxA., 
[ii*31 5 ] b W/^ 



U t°— S!S±t!j^roM^<!:4--?.»il!!MA^bilHi$tLfc/U 

p-y vm^<n^\%'^-(^y'y't. ±tsu e-^^»±fegA^ 

±iE'J e-^S^S*^^#t^^£SI^05Sife^A^e,/WP'y H 

aasroae^siaj-rsxx -y z^i: ^^-r z t $!i*«fc 
[0001] 

[0 0 0 2] 

GPSlcf-«*3.5fS^Sa>iig!Bi|^i/X-TAi LT. -b;!/ 

^UtStjc^S C DM A (Code Division Multiple Acces 
s) :^^^SfflLt=x-<y^';u ■ -b;u7->XT^Aij:. ii 

1g«yefT5 PN|?-i-^5iJ(7)fii;li^^-&$?ijfflLT. 

^iigro(4SSj|i)S-rs;i<i:*<Rrfi6<!:'5:«o 
[0 0 0 3] C DM Ai^SOx-f -l^^i-IU ■ ■tr;UT->Xx 

<tirJ;y,|5l-PNl?F-§-3F.9iJICj:i,CDMASI|IlLT 

So ^«)^il5lSS$i:€>fc46l=PN!&^*<^yjiL-tii 

[0 0 0 4] ±;^LfcT^-f -y^^U • •ti;U5i'XxA|Cfc 

(tS^i!l^fl)fiLg;llI^K^Ifl±. ffij^ii, nm¥7-^ 8 
fcx'^^? \-)vmm^<r)^mm\t^^±mm^ (pn;^- 
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[0 0 0 5] 021*. iLwmmk\z^^M'ik-n^<r>m 
a$«wi3*Lfcii7?fey. uB\mmn. bsi, 

BS 2. BS 3l±gifeg, (XI, YD, (X2, Y 
2) , (X3, Y3) l±, SlftgBSI, BS2, BS 

si, ts2, t s 3ii, =&s±fe^(c^3lt§PN^^#ro 

:t-:7-tr>y HB^FbI, t1, t 2, t 31*, i^iigMSI^fc 



rL^§o ±iE«£*ft»r'(i, #*±feM®{4S$ (x, 

Y, Z) (0=3^^3C(D)SS•T?*L•Cl^•I.A', CZri*, @f 

^■(brotc K)(D=;:)i;7c^rBl 0)^11 <!: !jf o r l^ § o 

[0 0 0 6] **D^r'&^#ii^Msroi±a$ (x, 

y) <!:L, SK&^BSI, BS2, BS S^ii^b^ll^M 

ss-eroSj^jroeMB^Psl^^+i^-'^t pi, t p 2, t 
p3, ^jffi(OiiJt$-c-f ^i:, ;^ie;b<^yiOo 



(x-XI) ^ + (y-YI) ^ = (tplxc) 



■ ■ ■ (a) 

(x-X2) ^ + (y-Y2) ^ = 

*f=, =&»ite^rogs^!'i'5>'?Ni, t^=to+ts+ 2 

SlJ t 1 ^a^lcLT, ■fferoftife^BS 2, BSSiti^bro 

d t 2= (t 0+ t s 2+ t p 2) 
=ts2-ts1+tp2- 

• • ■ (d) 

dt3= (t0+ts3+tp3) 



( t p 2 X c ) 

PN^-^-glifltSlJCOBtralMd t 2, d t 3SiSTJg-r 



- (tO+tsl + tpl) 
t P 1 



-iiT', =&S±fe®ro&gM^S^(x~i , "Y 1) , " (X 2', 

Y2) , (X3, Y3) t", PN!SF#<0;J-7HZ'y hB#^ 

tsl, ts2, ts3t, g<lBt^lJ(0S#ra1^ d t 2 , 
d t 37b<-^^b^tlli\ *ttlfex, y, tpl, tp 
2, t p3(Dfl|li, ±i250«)S (a) ~ (e) 

[0 0 0 7] 1131*, ±aiLfclSa-T;-feSS;l^-r.5!tt 
gB¥7 - 1 8 1 2 4 2^i^ffil=sHig$tLfc^illfflS* (ig 

a^MS) (DSeilSSCD HJIJ^f^-fo 6 21*, lUUv 

h ■ ^-^^-^iz-esiestL^p N:^-i-(Ciij*^i'r s^^'"^ 
*s-r§PN^-^^aiiHig&-efey, 

11^6 01*, ±I2PN^^iliti[51^6 2A<:Bl!ULfcPN 
N^-^<!:'!7:!|-JU->ii.^#$^iL, i/>^' ■ ^-V^-Jl/X 

[0 0 0 8] crossSfJiJ-ei*, ®<f*(73Sife^roiis$ 

■r'5)flfe03*±feSt/?)^^g'tH^i:PN:i|-:?-t:-:' ht±iBi'> 

t?, PN:^7-b-y hi*, ^^mmizm^omttioxti 

y, »il!l^$iiSiJf ■Sfc&CD'tS^irJSSo PN:!!- 
0$Slii:LfcPN??-i-(D:i-:7-lz'y hatF^S^UJT?# 

'be 

[0 0 0 9] ®<g*<DSJfe^A<toPN:t:7-b:f K(*, 

v>'5' ■ 5^^^'-;^^il^6 0|citil$;h-fcPN:l-7-lr-v 

haaajniK (±ifiii^-c-i*PNa#rav:7 h-atttBui 
s&) 6i-eaai$*i., *ifeisij§<i^'i'5>'ifttajiHiiis 



- (tO+ts1 + tp1) 

[0 0 10] »ife^Silg(g^-1'5>^^»l±SIelS&6 3(*, 

Stfel) ©Sift^'f 5>^7*i, PN;!|-:7-t:>y hattttJIi 
856 1 *\&aitSl-3f=PN;t-7iz'y HA^b*5i<D^-r' 5 

>^7*tiS^L, PN^5-§-^^ailf6 2A^b^^b^^§#P 
N»^5i'r5>^;•"(DtiMffllC»0'L^T, =&S±fe^i:*s^ 

sflb^tOTsm^^d 1 1 , d 1 2, 

■ ^^t^;^SiS^J:yf#b^^fc»±t!lg^« 
I*, &iitimmmtiit!^&6 4-^-st-LXs ^mtmrn^e 

^6 3A^b^±g|tS:[llS&6 513, =&*±fe^roPN^#:?|- 

h^ra t s 1 , t s 2. -tgjlB^^lJ t 1 , t 
2, -WJtS&Stl, Sife^)iSaj*lli&6 4l*, ±|HS 

ife^g^iiaj*iii^6 4 i:»ifegsijsm^''f 5 vyatuEi 
i&6 3A^b«^&$ttfcx-$l-»'^a^•c, ^mmom.^ 

[0 0 1 1 ] 

[fSB^3b«j834Ld=9tf--5SS] jiwaiS->x^A-e 
I*, -^-ro^/^-xurSffiS-rsfctoic, ®i;(7)*ifei 

(iL, ^-:?;micj:om^i:}fji*+L5o ye— ji 

3^l^b(»m;fi^A^'S^I=< L\iifi(rl=i£S$ti-, ^mtimMtm 

mt^TMX'-^^mm^^'pmt^o 
[0 0 12] m^. y t°— j^sife^i*, ssMA^broiHi 
m^^'jiz—^&i&mmmz'pmLxiiio. /wn<> ^ 
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(-i¥ftLrL\§d;5lcl.x.§o ±aiLfcif#gfW7- 1 8 
1 2 4 2-§-'i>$g(cISt4$;h-fc;H4->XxA-eii, U e- 

[0 0 1 3] *^BJ(DgWI*, 'J t°— S!Stfeg$ffe^ 

l^T^,, ^t!]5ffi*roiilSfiLg$jE5ilC;MST:-t5^4«ii) 
[0 0 14] 

[0 0 15] ^izM,i^mzm5t. *iBBji*, ^isas 

fflLT, ^l!iiS*(Dfeg^Si±J-rsc:i:^!|#gl[i:-rSo 

[0 0 16] :^mm(o ^ mmmx-it. ±m^m^^tiK 

A<» it!J^A^ U t°— S±fe^A^$*Jt*iJ^lc J; o T^giJ-r 

■So 

[0 0 17] :^mM(Dm(Dwmt. m^cD^mmiz^^-y 

Lfc1gi![©SlfelA\t.(D/UP-y hfi-f-roS^^f-TSV 

^'"is ±IS€-S±i!!MrofeS1t|gfcJ;t>*/WP-y hif-^OT 



12 u e— si*±te^A^bim*tif-/Wp-:/ hji^rosii 
i^U t°-^£±fe^icfcM+S/UP'y h<i#a)ilHl^i'5 
[0 0 18] *fc, *fSW(cJ;SfiS;l3£*^l*, 'J t° 

mS+Lfc/UP-y h<i-i-®S<i^'-rs>^^lc|BLT, 

-TP-y hfi^(DillHf5£^itSiJ-r^fctoroXx-:/^i:, ± 
IB 'J f— $1 Sites ^^^;^Si!^a)S±fe^A^ ibO/Uayh 

[0 0 19] 

fc«■&«)Fp^^;§(COL^T|j^BJ•rSo 114 05 (A) , 
[0020] {A) it. t O^Ssg^J-fS^^-iLT, 

fl#^ijt i-e»ttes mm) A^bO^UP-y hfi-tPsB 

m^pRP ^mmtrx'^imLtzi^-^^mt. (b) 
1*. B#^ijt 1 -e^<gLfc»iiS!b^e)0)/WP>y hii-i-p 
SB .fcyts ^SJtrr-sgLfc'jbf— S'SiteS/)^p.<» 

[002 1] US!*. SflfeSBS 2|Zg^^tLf='J t°- 

Sife^RP2A\b/UP-y h11-^PRP2 jfij^ro* 
flfeSBSI, BS3;!)^b/W□■y hfi-^-Pesi ^ P 

BS3 ^sliLfcii^rofigjiiiS!BSSs^-r. 

MSi}<. I) t°— ^Kife^RP 2A^bro/<^P-y h€^P 
RP2 ^SJfeMBS2A\bjEHi^4ifc/WP>y Hi-^i 

^Prp2 ^^^MBSZ(Dit.m.MmtPM'^^0ty 

•fe-y ha#rBiti8«#it-csgit^sti:L, ^issg^Mso) 

tLT. KlSrofiL«Pl i:l*M4~§P 2A<Sai^^§o 
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^AMj f-$Sii!ig;f)\$iisijLfc±-c-. ^iiii^roiia 

[0 0 2 2] 1161*, *fgB^(=J:§<4S;fl^i';^T-Aro 

li> h^— 57 3 (cgiigg$ti/:8[ll!troilSi*lfe^1 0 
(1 0-1 ~1 0-n) i:^Siiii^2 0^:*^b^5:y, S 
0 0)^*.<0'>/ci:< i:t 1 o (crofiiJ-eiiSHfe^l 
0-1) A<'je-^»ife^1 1-1 S^L. ±lE*-:/l- 

■7-^ 3 icft±fegtt$gfeftgg2 ^ji^fc^^feg1tffi-t^■ 
[0 0 2 3] **BJT'tt, ©i!)S5*2 0A<, 

- 1 fcJ:Ut-?-a)Ji3aic'(ifiLfc»±fe®ro<iait^i: p n 
mmzA^L. c:tve><DSlfe^1tl8lw»-:3^^T, /Ua 

[0 0 2 4] 1117 tt, ^aSS2 OA<Sifegttlg+f— 

1 A^5.A¥-rs»ife^'tss4oa)i«ii^^-ro atfe^if 

^401*, Sife^SroltlSroxvh'MO- i 

y , #x> h 'J li, Slfe^iSSiJ^ (ID) 4 1 U t° 
-^'03*-*4 2t, S±te^<D<fEg1fffi4 3i:, ;!|-:7-t:.:/ 
h44tA^e.'S:S. Slfe^^9JT-4 1 li, S*lS-§-4 
1 a i: p N:f h4 1 b-e^^?ti-l)o •fe;i/^->;^-T 
SgiS6<)(cgt+lfc1iiS(D»lteglC|^-<»PN:i|-7 

PNf h^t ori,>.5f=if>, PN;j-7iz-y 
[0 0 2 5] *J6^a){±M1»#4 3(±, i|*Jt4 3 xtil 

1 b i:iisijiw#*ji^-ei£i>^fl<]ic^±-r§iiHf /<-f D V 

\-m^ (PN^#) roilt^SfPB1^ml»L■tt^il. 

(D*]56#J-^-li, ±mty-\Z'y h4 40)ii$^4&fcflJT'. 

sfFaLfcs (d) , (e) ic*Ba-r.g.^isM^ffrs:-r 

[0026] 40-1, 40-2, -It. -«Sft*lffl 
rox> h 'J, 40-1 1, 40-12, -I*, "J t°— $ 
*lfe^ffla)x> h'J-efcy, »i|fe^i:CtLlc#|lf 

e— $!»iftlt05MjStt, Sife^iSSiJ^4 1 
S±fe^S-^<l:PN:t:7-tz-;' hlcJ;-DTillSiJ-C^-5„ 07 

t°— S!a)^*^*L, 'jt°-'$!S±fe^fflrox>hgT- 

l±, 'J t°-$(DWil4 2(DitA«iJ *Lro tJS: 
h U tfeS c i: ^^-fi^^roii^iS^-r J; 5 ic Lt t 



[0 0 2 7] 111 I*, mWiim^zoco-imMmiTjity 
ay^m-r:^^. ^i!)iS*2 0li, 7>x± 2 i l::jtiSt 
^ttfciiSdlllS&a 2t, ±tBEl®<illK2 2tjfiit* 
tifc^— r^^^?" ■ 5=--vt~;u^mp^2 3, h^:?^-^'? 

■ 5^-v*;u^^Pll2 4 fc<:fct>*;H±g|5 2 5 i, ±aBiiH4 
a52 5ICjti^$4xfc;«^'J2 6i:, ±iS#SSPSIlCjf 
^$tifc*iJ»2 7 t. ±mUMUZ7lz^m^M:X 
gfJ^gf 2 8 ti^UikmtfW-U ZQti^ihtji^c V 
^■\'^;HEffi§l|g2 3 1 h7:7<'-y^7 ■ 5^-v*;u 

^SimA^t.'^fo■tt^€). 2 6|C|±, 117IC3tL 

fcSife^1t«4 0 t , m^Sli 2 5 T-«li±J 

^> ^iii4siS2o(*, mimmimmt^tzifocom 

tos Ha■C'l**lll§^^l,-CL^-5„ 

[0 0 2 8] ;mgS2 5lCli, filj^li, |l!3|C^Lf:J; 
^]iai'l*ffii:PN:t7-b-y h) t. '>>^ ■ f-'c^f-Jl^'ik 

nmmizm-rSi.^x. ^&mMi<Dmms /Wo-^/ng-^os 

t^*JKS(7);imgl!$iifflT?$-g.<, fBL, j±Bftl:ia]SS6 

U2 6iciiie.*is„ sfc, Sife^ifffiii, ±iHe/>^7 ■ 
v"? ■ ^■v*;i/A^t.*Jtel'lt^&g<gL-t;<=Ey 2 6, 

g L < (*■€■ (Dflbro^JgSlciEli t § J: 3 ic L T t J; l^ 0 

[0 0 2 9] ;$:^BJ-ett, ;IiH4gl5 2 5Tf^aiLfc/UD 
f Hi^(DS<l$(-r5>^?"^, fJiJ^lS, il8lz3^-rd;5 

'J 2 6|Cl3ti1-§„ lll4-ei5iBJLfc»±fi^tU e-lS'S 

mmo>/uov i-m^(D§:m^4 zu^ft i , t r ico 

l^ri*, mA.lt. x> hij 5 0 - 1 -C-^^Jj^lc, C;h. 

bcosifegtij e—^i^mmt^t-om-oPNty-b-y 
ncjjtE^F-fi-c, 1 1 1 1 r ^ 1 fflizLrtBif-rSo g 
fi^'-i' 5>-?"t 1 , t r tjifisiromM^i*, ^ai 

ScgjS 2 9 Ic J: § 5i*1±aroitl:A'f|lfT $ o 

[0 0 3 0] ia9{i, ^il)5g*2 0|Cfcl^T, $ljWa52 

7|cj;§$i]ffliroTlc^ff ^tL^fi:S;i^l!)f'^rofcto(7)7 

r, sjfeiifffi-y— /<i ic»ifeMits^M*L. eij^ 
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^ Ulcislt-ri) {T.'fvzfi 1) „ -mz^ ;HigP2 5lc 
7 2) o hii-^rog^i^-f sv'jfigiajropifflic 

[00 3 1 ] ^lzIx^#;^^^^i^j:oTL^^aifelft^gA^ 

^ L < l*l^*i|fe^A<'^*4tSi*^l*> H 1 1 ■r:'ikv^th 

[0 0 3 2] m 01*. g<i$-i'5>'?'^tti (Xt--;/::^ 
7 2) a>um^mtc S<I^-i'5>^7"^ttJli, PN^S-t 

^!±IS6 2tJ;or/<-f a-;/ ( P N ??-^(D{4^1) 

^ 1 ocDSifegcD/W □ H<I^l3iS^Lfc4^1t:\ S 

^orosis^-Tsv^^-t i 1 ^^ffi-rs (xx-^^7 2 

1) » Z(7)B#> ±fB/W P 'y hji-§^(DP N^T':?*:-;/ hic 
*o'L^TIl7(D*iteg1fi|g4 0 $#Bgt-5c:<!:lCj: 

(Xf--y::^7 2 2) „ U e-^SiteHA^'^fltitl**. PN 

i^^^tam-ejua-jhim (PNfl=#<o(4ffl) sjft© 

Kite^(75/WP-y h<i^ic-&t>-a- (XT-y::^7 2 5) , 

xx-y:?7 2 1 izm^x. ±mLtzWii'f^m^)&to 

[0 0 3 3] ±t2SiteS leftist L-C 'J t:-^(S*^A<# 

7 2 3) . /UO'V hfi^A<«ltli*tlf=ii^l*, ^2© 
SM^S'-fSV^ft i'tLTlBlf-r^ (Xx'y^7 2 
4) o Xx-y::''7 2 3T-/UD-y h^i■§■A^;glaJL^^l^* 
*-Sa#H*<^iaLfcJi^, Sfcii, XT-y:^'7 2 4r* 

-V hii-^Si^roSifegro/'^'ra'y hif-^i-'^+p-iJ- (xx 

•y:?7 2 5) . Xx>y>''7 2 1 ±i£Lfcij|# 

^Hyii-fo Xx-y 7^7 2 1 . 7 2 4T'^ti!$tlfcg:<t 

(XT--y::^7 2 5) . gji^-r 5 v^ro^tajsas^siT 

[0 0 3 4] ^IC, XT--y:?7 4-T?ff5*)ti?IJS(::Otx 
L, 5>-Jf t i i:m2(E)g:«$-r5>y 

t i ^^ifca^i*, ctiP,roSM^-i'5>^fA< 



Trpt<0 1**, b iciSa -r § $:tgltS:ic J: y Ms-r ^ „ 

C:<DJi^s (1) ^-f S>-^"t i *<Sit!3SA\bro§:<i^f 
-r 5 Vi^Tbst?. ^^Zly^ft i ' A<iJ t°-■$^*±l!lgA^e, 
rogM^'TS^^^TrpttTjC-S'tT— X : C( ti, ti' 1 1 Tb 
s, Trpt), (2) ^-rSV-J^'t i ' A<'J t°— J^SifeMA^ 
broSii^'-r 5 >^TrptT% ■j!'r5V^'"t i 7b<S±te^A\ 
^rogfi^-f SV-^TbsirfcCS'tr- X : C( ti, ti' || T 
rpt. Tbs ), a)2 0(7>';r— xlcoLNT. it-i'iit,Mf 

[0 0 3 5] m^i£^ ^4MitSlc*/^gs;^^fflL^f=ii 
tbase troM^J-SflSor 

[0 0 3 6] 

[i(1] 



'"iiff.ii"''- 



USE 



[0 0 3 7] 



'^<iiff,i.= d,-d8 



[0 0 3 8] 
[^[3] 



-efey, dBASE I* 

[0 0 3 9] 
[1K4] 

[0 0 4 0] S^Si&^(7);Il]^^gSA^'IELL^tt•^.<!:, 

JteH-rS. C©c:<!:Ast), =1X ^•li^Fli^)^ST•^^^■r 
Ci:A<-e#■5„ 

[004 1] 

[i!jE5] 

STbs, y e-^»^fegA^&©g^g^-1'5>^^Trpt^: 
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[0 0 4 2] 

fTiii<Th>TJ=iiin{F(x^,y^)} 

[0 0 4 3] 
[Sfe7] 

«iin{FJT^.,T^,)} 

[0 0 4 4] 3^^BjT;-i±, <?j^(i\ ±iiLf=gtS::^S^ 

[0 0 4 5] ^aro^e^r-fs^x-jft i ■A<1ttiJ*^X'5f 

t i ;i)<S±felANb©®<i^-l'5>^fTbs-efc5^-X : C 
(tillTbs), (4) ^-rsv^f t i A^'Jtf— SrSife 
gA^bWg<i$'r5>^"Trpt-C•&i.>^-7. : C( ti || 
Trpt )fl)2or-&y. C;|xP)©«-t**§[«)iSL^'y-X$ 

[0 0 4 6] HI 1 1J, ;es*iJ^XT>;/::f7 4<0Sifi$ 

^f-f5>yt i A^sife^rotffl, t i 'A<u t°-^f*ife 
i,a>. t i t°-^*ife^rot©tffi3£L-c. =ixh 

fflilF2$arttiL (7.x-:/Zf7 4 3) , #b4x/c2O<0 
=lXhHiSFK F2(Dffl£itiJ-r-& (XTr'y::f7 4 

4) , F1<F2(0lg^li, t i A<S16g, t i'jbOj 

5) , isicF 1 >F2(7)ii^ii. t i'tmmm. t i 

•::^746) o 

[0 0 4 7] Siii^ii' 5>^Jb<1 oLA^I^ilJ^ti.'ECjb^o 
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